Irreversible inhibition of soybean lipoxygenase-1 by hydroperoxy acids as substrates.
Soybean lipoxygenase-1 was irreversibly inactivated by various peroxy acids containing a cis,cis-1,4-pentadiene group. Among these compounds, 15(S)-hydroperoxyeicosatetraenoic acid (15(S)-HPETE)2 was found to be the most effective in the inactivation of lipoxygenase. Although the prior exposure of 15(S)-HPETE to hemoglobin abolished the inhibitory effect of 15(S)-HPETE, the simultaneous inclusion of hemoglobin potentiated the inactivation of lipoxygenase by 15(S)-HPETE alone. Interestingly, the potentiating effect of hemoglobin was observed only in the incubations with peroxy acids possessing the cis,cis-1,4-pentadiene. In either the presence or the absence of hemoglobin, it was commonly observed that the enzyme inactivation, which was maximal at pH 10, was significantly protected by tocopherol, but neither by mannitol nor ethanol, and that the inclusion of arachidonic acid or linoleic acid prevented the enzyme inactivation. Based on these results, it is suggested that the selective inactivation of lipoxygenase by these peroxy acids may be due to unstable intermediates produced from hydroperoxy acids bound to the active site of lipoxygenase.